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Tongue diagnosis is one of the most important steps in the process of the 
diagnosis of Traditional Chinese Medicine (TCM). Diagnosis of sublingual vein is an 
ancient diagnosis method, which can determine the patient’s health by observing 
shape and color of the veins. Using digital image processing and pattern recognition 
technology to achieve the objective diagnosis of sublingual vein, which is also useful 
to overcome the shortcomings that the result of sublingual vein diagnosis is affected 
by the doctor’s subjective mind and the constraints of light, brightness and other 
objective factors. In order to realize the automation of sublingual veins diagnosis ,the 
first step is research on the algorithm of extraction and analysis of the features of 
sublingual veins. 
The research of extraction and analysis of the features of sublingual veins 
includes acquisition of the back of tongue, extraction of sublingual vein and features 
extraction and analysis of the sublingual veins. The acquisition of tongue back will 
exclude the background of the original sublingual tongue image. Realizing the capture 
of the sublingual is the basic step of follow-up study. Using pattern recognition 
technology to extract and analyze features of sublingual veins provided an effective 
basis for automation of sublingual veins diagnosis. 
The main contents and contributions of this dissertation are as follows: 
1. With specifically studying two existing algorithm of acquisition of tongue back, we 
design an improved algorithm based on watershed segmentation Using watershed 
segmentation algorithm based on morphology marker can largely locate the area 
including the back of tongue. By analyzing color components difference between the 
back of tongue and rest background can finally extract the back of tongue.  
2. Proposed a capture algorithm of sublingual veins that based on morphological 
operations in HSI color space. This paper also study the capture algorithm based on 

















3. Combined with existing research of feature extraction and analysis of sublingual 
vein, extracting and qualifying the color and varicose degree of sublingual veins. 
Support vector machine (SVM) clustering algorithm was used to analysis color 
feature of sublingual veins. Algorithm based on fuzzy c-means clustering for 
comprehensively analyze features of sublingual veins was briefly introduced. 
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